Introduction
============

Background
----------

Web-based interventions, in which people can improve their health from home, with or without the help of a health care professional, are increasingly used in many health care areas \[[@ref1]-[@ref3]\]. Advantages of Web-based interventions compared with face-to-face interventions are, among others, that Web-based interventions can reduce the costs of providing interventions, increase access to care for a large group of people, and are often perceived as more convenient by the users, given their flexibility and anonymity \[[@ref4],[@ref5]\]. These interventions have been shown to be effective, for example, decreasing depressive symptoms, increasing well-being, and stimulating people to become more active \[[@ref2],[@ref6]-[@ref10]\]. However, not all Web-based interventions show beneficial effects and especially the effect sizes of interventions implemented outside the clinical setting with limited or no counselor involvement can be quite small \[[@ref7],[@ref8],[@ref10]\].

The limited effectiveness of these interventions may be partly attributed to large nonadherence rates \[[@ref11],[@ref12]\]. Many people who start using a Web-based intervention do not finish it or do not use the intervention in the prescribed way, which diminishes its effectiveness \[[@ref13]\]. More recently, it has been posited that adherence (ie, using the intervention as intended by the developers) alone may not be enough for an intervention to be effective but that it is also necessary for participants to feel involved with an intervention or to be able to identify with the intervention \[[@ref14],[@ref15]\]. Together, these factors may be called engagement, and it seems that a certain level of engagement is required for an intervention to be effective \[[@ref16]\]. Research has shown that technology offers ample opportunities for enhancing engagement \[[@ref12],[@ref17]\]. Gamification is one of these technological opportunities and is increasingly recommended and used to make interventions more engaging \[[@ref18]-[@ref21]\].

Gamification has been defined as "using game design elements in nongame contexts" \[[@ref22]\]. These game design elements can be very specific, for example, the inclusion of "badges" or "levels" in the interface. They can also be broad, for example, including a storyline to make the goals clear and stimulate enduring play. The nongame part of the definition refers to gamification not being a full-fledged game, as opposed to serious games. The main goal of gamification is to increase participants' engagement with the intervention. Multiple studies have shown the potential of gamification to increase adherence to and effectiveness of health interventions, for example, a mobile intervention for mental health \[[@ref23]\] and a Web-based intervention for physical activity \[[@ref24]\]. Nonetheless, many of these studies have methodological limitations and merely focus on adherence or effectiveness, thereby shedding limited light on whether and how gamification affected these variables \[[@ref18],[@ref25]\]. Authors have indicated the need for more comparative studies (gamified vs nongamified versions of the same intervention) to isolate the effects of gamification \[[@ref25]\].

A number of studies have shown that gamification, if used correctly, can increase intrinsic motivation for a certain behavior, for example, by satisfying certain psychological needs \[[@ref26],[@ref27]\]. However, although motivation can be seen as necessary, it is not sufficient to achieve engagement \[[@ref28]\]. Engagement may be seen as a multidimensional construct, consisting of behavioral, cognitive, and affective components \[[@ref28],[@ref29]\]. In the case of Web-based health interventions, the behavioral component may refer to the usage of or adherence to the intervention \[[@ref16]\]. It seems likely that gamification has an impact on the time participants spend in each session with the intervention, the number of exercises they perform, or how elaborately they complete each of the exercises. The cognitive and affective components are less well understood in the context of Web-based health interventions. According to a recent review, these components are often taken together as a subjective experience characterized by attention, interest, and affect \[[@ref16]\]. Despite limited knowledge on what may constitute cognitive engagement in Web-based health interventions, from the student engagement context, in which cognitive engagement has been described as "students' psychological involvement in learning" \[[@ref30]\], the concept of involvement becomes apparent. Involvement relates to the importance of a product (eg, an intervention) to the individual \[[@ref31]\] and is an important predictor of the effectiveness of Web-based mental health interventions \[[@ref15]\]. Enjoyment is an important motivator for people to use games and might also be integral to the affective engagement with gamified interventions \[[@ref19]\]. Enjoyment is also closely related to the concept of intrinsic motivation as a part of the self-determination theory \[[@ref32]\]. This theory has been used to explain the appeal of games \[[@ref33]\]. Positive emotions may also be a part of affective engagement. Because positive emotions lead to a broadening of one's attention \[[@ref34]\], these emotions may be especially relevant to achieve in a Web-based health intervention, wherein users are taught new ways to deal with situations. Lastly, the concept of flow is a concept related to engagement. Flow is defined as "a mental state of operation, in which a person performing an activity is fully immersed in a feeling of energized focus, full involvement, and enjoyment in the process of the activity" and is often used as a way to explain gaming behaviors \[[@ref35],[@ref36]\]. Because it incorporates both feelings of involvement and enjoyment, it may be a state wherein both cognitive and affective engagement come together.

According to Nicholson \[[@ref20]\], gamification can only be beneficial if it provides a "positive and meaningful game-based experience" to its users, leading to a long-term engagement. This experience seems closely related to the cognitive and affective components of engagement. It implies that gamification directly impacts the experience of the user while he or she uses the intervention. This impact should already be made during the first use of an intervention. However, as most studies focus on the longer term effects of gamification (eg, effectiveness or adherence at the end of the intervention period), little is known about the direct impact of gamification on engagement or how systems should be designed to foster this direct impact.

Objective
---------

The goal of this study was to explore the direct impact of gamification on behavioral, cognitive, and affective engagement in the context of a Web-based mental health intervention and to explore whether and how the different components of engagement are related. To achieve this goal, an exploratory randomized experiment was carried out where participants used a gamified or nongamified version of the same Web-based positive psychology intervention in a single session. In terms of content, both versions of the intervention were identical.

The intervention used in this experiment seeks to improve well-being. Well-being is important to achieve and maintain a healthy life and prevent mental illnesses and generally serves as a basis for resilience \[[@ref37]-[@ref40]\]. Research has shown that well-being can be improved through training and the specific intervention used in this study has also been proven effective in improving well-being. Following the positive effects of the intervention as email guided bibliotherapy \[[@ref41]\], a Web-based version was created \[[@ref42]\]. Although this Web-based intervention offered the opportunity to enhance the scalability of the intervention against limited costs, specific attention should be paid to engaging participants. Hence, this intervention was deemed as an ideal candidate for gamification.

Methods
=======

Design
------

A between-groups experimental design was used. For the study, 2 versions of the same intervention were created (ie, a gamified version and a nongamified version). Although both versions contained the same information and exercises (ie, same texts), the information and exercises were presented in a different manner. A pilot experiment was performed in a lab setting to check the procedure and the versions of the interventions before the actual experiment was carried out in a more real-life setting. The pilot study focused on investigating the experimental procedures, not the intervention, which was pilot-tested before \[[@ref42]\]. Our aim was to test whether participants could use the intervention without any guidance and foreknowledge in a meaningful way in one session. Therefore, the experimenters were nearby while participants used the intervention, after which they were briefly asked about their experiences. However, this formal setting seemed to influence not only the type of participants (ie, the pilot attracted mainly students who were already interested in positive psychology) but also the way they used the intervention (ie, the pilot participants used the intervention in a very focused setting without any distractions). Because this is not how the intervention will be used in real life, we decided on a different setting for the real-life experiment.

Recruitment and Participants
----------------------------

The study population consisted of people aged 18 years or older. Exclusion criteria were insufficient proficiency in the Dutch language (reading and writing) and the inability or unwillingness to provide informed consent. Because the University of Twente has a large proportion of German students who have learned Dutch for their studies, people of Dutch and German nationalities were able to participate as long as they had sufficient proficiency in the Dutch language. Recruitment for the pilot experiment was done through the University of Twente research participants system. Bachelor Psychology students need to earn "participant points" by participating in research studies. Overall, 19 psychology students from the University of Twente participated in the pilot experiment, of which 11 were randomized to the gamified intervention and 8 were randomized to the nongamified intervention ([Table 1](#table1){ref-type="table"}). Analyses showed a significant difference in nationality between the conditions with more Dutch than German participants receiving the gamified intervention (*χ*^2^~1~=8.7; *P*=.003).

For the real-life experiment, participants were recruited through the University of Twente research participation system and through convenience sampling by undergraduate psychology students who assisted in conducting the experiment as part of a Bachelor research project. Overall, 76 participants were included in the study and randomly allocated to receive either the gamified intervention (n=39) or the nongamified intervention (n=37).

One respondent in the nongamified condition had to be excluded from the analysis owing to an issue with the account the participant used for the experiment (the account had been used before so the participant was not able to complete the experimental procedure). [Table 1](#table1){ref-type="table"} provides an overview of the participants included in the analyses. There were no significant differences in the demographic characteristics between the conditions.

Additional analyses showed that participants in the real-life experiment were older (22.8 vs 19.6; *F*~1,92~=10.053; *P*=.002) and more often German (77%, 58/75 vs 37%, 7/19; *χ*^2^~1~=11.7; *P*=.001) compared with those included in the pilot experiment. There was no significant difference in gender between the pilot and real-life experiments (*χ*^2^~1~=1.3; *P*=.26).

Power Analysis
--------------

G\*Power 3.1.9 (Heinrich Heine Universität, Düsseldorf, Germany) was used to calculate the required sample size for detecting a medium effect (Cohen *d*=0.5) in an independent samples *t* test (two-tailed). With 80% power at an alpha level of .05, a total sample size of 128 participants (64 per group) was needed to test the hypotheses. Unfortunately, recruitment turned out to be difficult and we did not manage to reach our intended number of participants.

Intervention
------------

The intervention used for this experiment was called "This is your life," a Web-based positive psychology intervention which aims to improve well-being in the general population \[[@ref43]\] and has been proven effective as a self-help book with email counseling \[[@ref41]\]. The Web-based gamified intervention was developed using a human-centered design \[[@ref34]\]. Potential users that participated in the codesign process indicated the potential value of gamification and cooperated in designing the specific gamification features. Following their recommendations, we decided that the main storyline would be a user on a journey toward a flourishing life, guided by a professor. The intervention consisted of an introduction and 8 lessons that could be completed in 12 weeks. Each lesson consisted of psychoeducation and approximately 5 exercises that could be completed multiple times. In each lesson, there were approximately 2 key challenges; these were the exercises that needed to be completed to be able to continue to the next lesson.

###### 

Participants' demographic characteristics.

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Demographics                     Gamified pilot (n=11) and real-life (n=39)   Nongamified pilot (n=8) and real-life (n=36)   Total pilot (n=19) and real-life (N=75)   Statistics                    
  -------------------------------- -------------------------------------------- ---------------------------------------------- ----------------------------------------- ------------ ---------- ----- ------
  **Age (years), mean (SD)**       \                                            \                                                                                                                      

  \                                Pilot                                        19.6 (1,7)                                     20.0 (1.3)                                19.7 (1.5)   0.399^a^   ---   .54

  \                                Real-life                                    23.4 (5.6)                                     22.2 (1.5)                                22.8 (4.2)   1.610^b^   ---   .21

  **Sex (female), n (%)**          \                                            \                                                                                                                      

  \                                Pilot                                        8 (73)                                         7 (88)                                    15 (79)      ---        0.6   .44

  \                                Real-life                                    28 (72)                                        21 (58)                                   49 (65)      ---        1.5   .22

  **Nationality (Dutch), n (%)**   \                                            \                                                                                                                      

  \                                Pilot                                        10 (91)                                        2 (25)                                    12 (63)      ---        8.7   .003

  \                                Real-life                                    10 (26)                                        7 (19)                                    17 (23)      ---        0.4   .52
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

^a^*F*~1,17~

^b^*F*~1,73~

The intervention was completely self-guided; there was no guidance or feedback from a human counselor. However, the intervention itself did provide tailored feedback when a user finished a lesson and provided general feedback about how to best perform exercises at various points during each lesson. For the experiment, participants were asked to complete the introduction and 2 exercises from the first lesson in one session. These 2 exercises were "Three good things" (relive and write about 3 good things that happened today) and "Write about positive experiences" (relive and write about a beautiful memory from one's own life).

### Gamified and Nongamified Version

As stated earlier, both versions of the intervention contain the same information and exercises. Differences were only in lay-out and in wording of feedback, as indicated in the next section.

#### Lay-Out of the Intervention Overview

In the gamified version, the overview was visualized as a map, in which the participants travel to various destinations (the different lessons). In the nongamified version, a list of lessons was provided. In both versions, the lessons that could not yet be accessed were grayed out, as seen in [Figure 1](#figure1){ref-type="fig"}.

#### Lay-Out of the Lesson Screen

The basic features of the lesson screen were the same in both versions (list of exercises on the left and explanation and filling out opportunity on the right, as seen in [Figure 2](#figure2){ref-type="fig"}). The gamified version showed an additional progress bar, in which the activities of the lesson were visualized; each time a mandatory activity was completed, a part of the progress bar was colored in. After finishing all the mandatory activities, participants in the gamified condition were granted a key with which they could enter the next destination. Participants in the nongamified condition were provided with a link to start the next lesson after completing the mandatory activities.

#### Professor and Participant Avatar

In the gamified version of the intervention, participants were guided through the intervention by an avatar of "Professor Happiness," as seen in [Figures 1](#figure1){ref-type="fig"} and [2](#figure2){ref-type="fig"}. Instructions and feedback appeared as a pop-up coming from the avatar. In the nongamified version, the same instructions and feedback were given through a pop-up of the info-button. The wording used in both versions was slightly adapted to appear to come from the "Professor" (eg, using "I") or from "info" (eg, using the passive form). In the gamified version, there was also room for a participant avatar (or photo), but this feature was not used in the experiments.

#### Badges

Participants in the gamified version earned a badge after completing the introduction and each of the lessons. These badges were shown on the right side of the screen, as seen in [Figures 1](#figure1){ref-type="fig"} and [2](#figure2){ref-type="fig"}. When "mousing over" these badges, a quote matching the badge's lesson was shown. Because participants in the experiments only needed to complete the introduction and some exercises in the first lesson, participants typically only saw the badge which was awarded following the completion of the introduction. The quote for this first badge was "It is good to have an end to journey toward; but it is the journey that matters, in the end--Ernest Hemingway."

### Randomization and Blinding

In both the pilot and real-life experiments, participants were randomly assigned to the gamified or nongamified intervention. A random number list was created (using random.org) and participants were allocated according to this list, in the order in which they registered for the study. Randomization was double blind; the experimenters did not know to which condition the participants were assigned and the participants did not know that different versions of the intervention existed.

![Overview of the intervention in the gamified version (left) and nongamified version (right). Source: University of Twente, Centre for eHealth and Wellbeing Research.](jmir_v20i7e247_fig1){#figure1}

![Lesson screen in the gamified version (left) and nongamified version (right). Source: University of Twente, Centre for eHealth and Wellbeing Research.](jmir_v20i7e247_fig2){#figure2}

Procedure
---------

For the pilot experiment, participants were asked to come into the lab and were seated in a cubicle, where a personal computer was set up with both the log-on page to the intervention and the questionnaire opened in a separate tab of the Internet Explorer browser. Participants gave informed consent before receiving the log-in details and instructions. The experimenter was not in the room when the participants performed the experiment but was available in case the participants experienced any (technical) issues.

In the real-life experiment, participants were made to meet face-to-face (in their home or at the University) or online to participate in the experiment. Participants gave informed consent before receiving the log-in details and the explanation of the procedure. Participants could complete the experiment at their leisure but were instructed to follow the procedure given to them.

In both the experiments, participants were asked to log into the intervention using the account details provided and to complete four tasks within the Web-based intervention in one session, regardless of condition. The four tasks were as follows: complete the tutorial, read the information of the first module, complete the exercise "Three good things" once, and complete the exercise "Write about positive experiences" once. These were the tasks we expected new users to complete during their first session. After completing these tasks, participants were free to further explore the intervention or to end the session. Completing the aforementioned tasks typically took approximately 30 minutes. After ending the session, participants were asked to fill out a Web-based questionnaire. Log data were used to assure that all participants conformed to the procedure (using the intervention for only one session and filling out the questionnaire after ending the session). Prior to the study, ethical approval was obtained from the Faculty of Behavioral Sciences Ethics Committee at the University of Twente.

Measures
--------

Behavioral engagement was assessed by means of usage measures (ie, time spent on the intervention, the number of exercises completed, and the number of words used) gathered through system logs (log data). For the calculation of the time spent on the intervention, "log-in" time was considered as the start time and the time when the last action was performed was considered as the end time. For this last action, it was decided that the "log-out" time would not be considered because many participants never logged out and many logged out much later (eg, 20 minutes) after performing the last action, indicating that they were not actively using the system at that time anymore, for example, completing the Web-based questionnaire. For one participant, the number of words used could not be retrieved because of a technical error.

After completing the tasks within the intervention, participants filled out a Web-based questionnaire measuring cognitive and affective engagement. For cognitive engagement, involvement was measured with the short version of the Personal Involvement Inventory (10 items, mean score 1-7, higher score means more involvement \[[@ref31]\]). For affective engagement, positive emotions were measured with the corresponding items of the Positive And Negative Affect Schedule (PANAS, 10 items, total score 5-50, higher score means more positive emotions \[[@ref44]\]). Enjoyment was measured with the enjoyment subscale of the Intrinsic Motivation Inventory (IMI, 7 items, mean score 1-7, higher mean score means more enjoyment \[[@ref45]\]). Lastly, to measure both cognitive and affective engagement, flow was measured with the newly established Flow State Questionnaire of the Positive Psychology Lab (PPL-FSQ; 20 items, mean score 1-5, higher mean score means more flow \[[@ref46]\]).

Furthermore, overall satisfaction with the intervention was assessed by asking the participants to grade the intervention from 1 to 10; higher scores indicate greater satisfaction with the intervention. Finally, in the real-life experiment, but not in the pilot test, usability was measured using the System Usability Scale (SUS, 10 items, total score 0-100, higher score means higher usability \[[@ref47]\]). For all measures, Cronbach alpha values varied between.83 and.94 based on the data of both studies.

Analyses
--------

Statistical analyses were performed using SPSS 23 (IBM, USA). All tests were two-tailed and the value for alpha was .05. Differences between conditions with regard to the outcome variables were investigated using one-way analysis of variance. Effect sizes are presented as Cohen *d*. Exploration of differences between conditions on single items of questionnaires (instead of on mean or sum-scores) were done using Mann Whitney *U* tests because of the ordinal level of this data from Likert-scale questions.

Within the pilot experiment, the data showed signs of not being normally distributed. Shapiro-Wilk tests were significant for the measurement of enjoyment, flow, and the number of words and exercises. Therefore, bootstrapped 95% CI of the mean differences were calculated for all outcome measures in the pilot experiment.

To explore whether and how the components of engagement were related, exploratory simple mediation analyses were conducted. More specifically, we investigated whether the influences of gamification on involvement and flow, which seems to be an effect that needed some conscious effort, was mediated by positive emotions, which seemed to be a more direct and effortless effect. A subscale of PANAS was created with items that are expected to be influenced by the gamified design (ie, interested, enthusiastic, inspired, and attentive). Mediation analyses were performed using the PROCESS macro for SPSS \[[@ref48]\]. For each outcome (ie, involvement and flow), a separate mediation analysis was conducted. Condition (gamified or nongamified) was entered as the predictor variable, the PANAS subscale as the mediator, and either involvement or flow as the outcome variable. To test whether the indirect effect is statistically different from zero, 10,000 bootstrap CI were generated. When the corresponding bias-corrected 95% bootstrap CI did not include zero, the indirect effect was considered significant.

Results
=======

The results of the pilot experiment conducted in the laboratory are presented in [Table 2](#table2){ref-type="table"}. Overall, the participants highly valued the intervention with an average grade of 7.8 and spent approximately 30 minutes using the intervention.

[Table 3](#table3){ref-type="table"} presents the results of the real-life experiment. Significant differences were found for involvement and flow, whereby the gamified condition scored higher with approximately a medium effect size (*F*~1,73~=5.919; *P*=.02 and *F*~1,73~=4.626; *P*=.04; respectively). The total score of positive emotions did not show significant differences. Due to the various positive emotions that are measured with PANAS, we performed exploratory analyses to investigate whether there were any significant differences in distinct emotions (ie, single items of the PANAS questionnaire). With regard to the emotions "interest" and "inspiration," it was found that the gamified condition scored significantly higher than the nongamified condition (Z=−2.239; *P*=.03 and Z=−2.454; *P*=.01; respectively). There were no significant differences in the other distinct emotions. For enjoyment, usability, intervention satisfaction, and different usage measures, no significant differences were observed.

Simple mediation analyses showed that the condition indirectly influenced both involvement and flow through its effect on certain positive emotions. As seen in [Figure 3](#figure3){ref-type="fig"} and [Table 4](#table4){ref-type="table"}, participants in the gamified condition scored higher on positive emotions (a=0.345), and participants who experienced more of the positive emotions interest, enthusiasm, inspiration and attentiveness, scored higher on both involvement (b=0.547) and flow (b=0.236). For both outcomes, a bias-corrected bootstrap 95% CI for the indirect effect (involvement, ab=0.188; flow, ab=0.081) based on 10,000 bootstrap samples was completely above zero (involvement, 0.017 to 0.539, flow, 0.011 to 0.204). There was no evidence that the condition influenced involvement or flow independent of the effect on the positive emotions (involvement, c\'=0.460; flow, c\'=0.139).

###### 

Pilot experiment outcome variables.

  Outcome               Gamified (n=11), mean (SD)   Nongamified (n=8), mean (SD)   Total (N=19), mean (SD)   Effect size (*d*)   *F*~1,17~   *P* value   Bootstrapped 95% CI of mean difference
  --------------------- ---------------------------- ------------------------------ ------------------------- ------------------- ----------- ----------- ----------------------------------------
  Positive affect       36.00 (6.01)                 34.25 (2.71)                   35.26 (4.87)              0.38                0.583       .46         −5.86 to 3.15
  PII^a^                4.78 (1.16)                  5.38 (1.10)                    5.03 (1.14)               −0.53               1.271       .28         -0.53 to 1.60
  IMI-E^b^              4.81 (1.23)                  5.66 (1.17)                    5.17 (1.25)               −0.71               2.341       .14         −0.36 to 1.91
  PPL-FSQ^c^            3.61 (0.36)                  3.77 (0.45)                    3.68 (0.39)               −0.39               0.748       .40         −0.18 to 0.57
  Satisfaction          7.55 (1.21)                  8.25 (1.58)                    7.84 (1.34)               −0.50               1.213       .29         −0.64 to 1.94
  Number of exercises   7.55 (7.97)                  3.63 (1.19)                    5.89 (6.31)               0.69                1.877       .19         −8.92 to 0.21
  Number of words       261.90 (271.21)^d^           205.00 (73.59)                 236.61 (204.98)           0.29                0.329       .57         −244.10 to 74.79
  Time                  25.18 (11.94)                32.00 (7.45)                   28.05 (10.62)             −0.69               2.018       .17         −2.38 to 15.97

^a^PII: Personal Involvement Inventory.

^b^IMI-E: Intrinsic Motivation Inventory, subscale Enjoyment.

^c^PPL-FSQ: Flow State Questionnaire of the Positive Psychology Lab.

^d^Based on n=10.

###### 

Real-life experiment outcome variables.

  Outcome               Gamified (n=39), mean (SD)   Nongamified (n=36), mean (SD)   Total (N=75), mean (SD)   Effect size (*d*)   *F*~1,73~   *P* value
  --------------------- ---------------------------- ------------------------------- ------------------------- ------------------- ----------- -----------
  Positive affect       33.67 (5.47)                 31.08 (7.19)                    32.43 (6.44)              0.41                3.094       .08
  PII^a^                4.82 (1.06)                  4.18 (1.25)                     4.51 (1.19)               0.55                5.919       .02
  IMI-E^b^              4.71 (1.20)                  4.17 (1.41)                     4.45 (1.33)               0.41                3.156       .08
  PPL-FSQ^c^            3.54 (0.44)                  3.32 (0.45)                     3.44 (0.45)               0.49                4.626       .04
  SUS^d^                43.59 (14.89)                45.76 (21.49)                   44.63 (18.26)             −0.12               0.263       .61
  Satisfaction          6.69 (1.70)                  6.36 (1.90)                     6.53 (1.80)               0.18                0.634       .43
  Number of exercises   4.41 (3.22)                  4.36 (3.08)                     4.39 (3.13)               0.02                0.005       .95
  Number of words       188.10 (112.90)              164.89 (101.87)                 176.96 (107.66)           0.22                0.869       .35
  Time                  26.95 (13.57)                29.06 (11.65)                   27.96 (12.64)             −0.17               0.516       .48

^a^PII: Personal Involvement Inventory.

^b^IMI-E: Intrinsic Motivation Inventory, subscale Enjoyment.

^c^PPL-FSQ: Flow State Questionnaire of the Positive Psychology Lab.

^d^SUS: System Usability Scale.

![Mediation models. PA: positive affect.](jmir_v20i7e247_fig3){#figure3}

###### 

Outcomes of the mediation models.

  ------------------------------------------------------------------------------------------------------
  Variable                          Coefficient                    Standard error   *P* value   
  --------------------------------- ------------------------------ ---------------- ----------- --------
  **Positive affect subscale^a^**   \                              \                \           

  \                                 Condition (a)                  0.345            0.161       .04

  \                                 Constant (i~1~)                3.271            0.1163      \<.001

  **Involvement^b^**                \                              \                \           

  \                                 Condition (c\')                0.460            0.261       .08

  \                                 Positive affect subscale (b)   0.547            0.184       .004

  \                                 Constant (i~2~)                2.388            0.628       .003

  **Flow^c^**                       \                              \                \           

  \                                 Condition                      0.139            0.099       .16

  \                                 Positive affect subscale       0.236            0.070       .001

  \                                 Constant                       2.549            0.237       \<.001
  ------------------------------------------------------------------------------------------------------

^a^R^2^=.059; *F*~1,73~=4.566, *P*=.04.

^b^R^2^=.176; *F*~2,72~=7.680, *P*=.009.

^c^R^2^=.190; *F*~2,72~=8.424, *P*=.005.

Discussion
==========

Principal Findings
------------------

To our knowledge, this is the first study that compared the direct impact of 2 mental health interventions that have the same content and only differ in the use of gamification. This exploratory study suggests that a gamified system, in a single session, can have a positive impact on cognitive engagement by increasing the involvement participants feel with the intervention. Participants also experience more flow when working with the gamified intervention. This points toward an increase in the combination of cognitive and affective engagement. However, the gamified intervention did not seem to increase behavioral or affective engagement as such. Furthermore, gamification did not have an (negative) influence on the usability of the system. Therefore, in this study, the gamified elements did not seem to add more complexity to the system, as observed in other studies \[[@ref49]\].

We did not see any significant differences between the conditions in the pilot experiment. Most likely, this was a power issue because there were very few participants in this experiment. However, the goal of the pilot experiment was to test the procedure of the experiment and based on the experiences of participants, changes were made in the actual study. The pilot study served its purpose.

Looking closer at the results of the real-life experiment, gamification did not seem to increase affective engagement compared to the nongamified intervention. This might be because a gamified intervention is not a game (which might be played for enjoyment and a positive experience) but only leverages some of the game design aspects. The results on the distinct positive emotions corroborate this finding: only interest and inspiration were significantly improved by gamification. A possible explanation for this finding is that these emotions relate more to the meaningfulness of the experience than to its valance. Moreover, we found that the impact of gamification on cognitive engagement was mediated by positive emotions that we expected to be influenced by the gamified design. This indicates that specific positive emotions (ie, interested, enthusiastic, inspired, and attentive) do play a role. The gamified design that was used in this study seemed to leverage these positive emotions to increase cognitive engagement with the intervention. However, because we assessed all measurements at the same time, we cannot be certain that gamification first increased these emotions, which in turn affected cognitive engagement.

Gamification did not seem to increase behavioral engagement. However, this may not be surprising because more is not always better \[[@ref50]\]. Behavioral engagement was measured with usage data, as is common in research on Web-based interventions \[[@ref16]\]. However, the amount of usage of a system does not always indicate the quality of usage. For instance, in this study, we asked participants to complete the activities that are likely to be sufficient for a first usage of the system. It might not be beneficial to do more exercises because you might not be able to put in the mental effort to do these extra exercises. Therefore, measuring behavioral engagement as purely the quantity of usage might not be ideal. However, because it is difficult to directly observe how participants use a Web-based intervention, especially in real life, it might not be feasible to measure the quality of behavioral engagement.

Limitations
-----------

This study has some limitations. First, this study explored the direct impact of gamification on engagement. Although we feel that this is a necessary step to start understanding the impact of gamification, we acknowledge that our findings do not address the contribution of gamification to the effectiveness of and adherence to the intervention. Longer term studies are needed for this goal. Second, in this study, we have attempted to measure whether the gamified intervention increased cognitive and affective engagement because these aspects of the experience are posited as important for gamification to have a positive impact. However, in the literature, it is not yet defined what actually constitutes cognitive and affective engagement. Therefore, we have chosen measures that are related to these concepts and seem applicable to gamification, but there may be other measures that capture these concepts as well. Future research should investigate which measures best capture engagement. Another limitation of this study is that we only measured positive emotions after the study and not before. Lastly, this was an exploratory experiment with a relatively small sample size that did not achieve the number of participants deemed necessary based on the power analysis. Further, the participants might have had a different reason to use the intervention than the intended users of the intervention. Owing to these limitations, the results should be interpreted with caution.

Conclusions
-----------

To conclude, this study suggests that gamification, in a single session, may have a positive direct impact on involvement, flow, and the emotions "interest" and "inspiration." Thereby, the gamified intervention seemed to be able to increase cognitive engagement and the combination of cognitive and affective engagement but not behavioral and affective engagement alone. To conclude, we cannot say that gamification "works" but that the design of an intervention, in this case gamification, can have an impact on how participants experience the intervention. Although a gamified design has the potential to make Web-based mental health interventions more meaningful and relevant to its participants, it is possible that this design needs to be different for different people in different settings. Future research should investigate how to match the design of an intervention to the setting, motivation, and preferences of participants.

The fact that the design can increase cognitive engagement and impact the meaningfulness and relevance of an intervention may be especially beneficial within the context of Web-based (mental) health interventions; working on one's own well-being is important but may not necessarily need to be fun. Cognitive engagement is an important part of engagement, which is seen as an important predictor of both adherence to Web-based interventions and the effectiveness of these interventions \[[@ref14],[@ref16],[@ref51]\]. This study is a first step in uncovering how gamification, and design in general, may enhance engagement in the context of psychological Web-based interventions and offers a starting point for creating engaging interventions.
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IMI

:   Intrinsic Motivation Inventory

PANAS

:   Positive and Negative Affect Schedule

PII

:   Personal Involvement Inventory

PPL-FSQ

:   Flow State Questionnaire of the Positive Psychology Lab

SUS

:   System Usability Scale
